Although mortality related to pediatric critical illness has decreased, morbidity among PICU survivors has increased ([@R1]). Therefore, there is an urgent need to understand and reduce the long-term morbidity of these survivors and optimize their functioning after discharge. Studies show that admission to the PICU may have a significant impact on both the neuropsychologic functioning of children and their health-related quality of life (HRQOL). For example, children who survive critical illness experience increased emotional difficulties, perform worse on tests of intelligence, executive function, and memory, and are perceived by their teachers as having more educational problems than children without a history of critical illness ([@R2]--[@R4]). When compared with healthy children, critically ill children have lower HRQOL ([@R5]--[@R7]) and experience a significant decrease in HRQOL after PICU admission ([@R3]). PICU survivors are also at increased risk of psychologic sequelae including behavioral changes, fatigue disorders, sleep disturbances ([@R4], [@R8]), and symptoms of post-traumatic stress disorders (PTSDs) ([@R4], [@R9]). Higher levels of parental distress, longer PICU stays, and emergency admissions are associated with increased likelihood of PTSD among PICU survivors ([@R8]). Despite this growing body of evidence, there is no standard of care for follow-up of children after discharge from the PICU. Although other critical care environments, such as the neonatal ICU, have implemented standardized follow-up programs to address sequelae of critical illness and ensure a smooth transition following discharge, there is often a lack of such support for children who are discharged from the PICU. The development of evidence-based programs for PICU follow-up is needed to decrease postdischarge complications and to improve child and family resiliency after PICU admission.

Several factors may influence postdischarge outcomes following PICU admission, including underlying health status and comorbidities, admission diagnoses, and length of stay (LOS) ([@R3], [@R10]--[@R13]). However, there may be other factors which are modifiable post-discharge. Such factors could therefore be addressed by care in a PICU follow-up program in order to further improve outcomes for children even after they have been discharged. One potential mediator of long-term outcomes for PICU survivors is the role of missed school. Because school shapes a child's social, cognitive, language, behavioral, and physical development, school absences and difficulties with school reintegration may account, in part, for the negative sequelae associated with critical illness. In addition, there are high rates of neurodevelopmental disabilities among children admitted to the PICU ([@R14]), which may further increase the risk for poor outcomes with missed school. However, there have been few studies of the impact of PICU admission on school attendance and performance. The objective of this pilot study was to explore the extent to which PICU admission disrupts school attendance and school performance and to describe the supports and barriers children and their families experience with regard to school reintegration.

METHODS AND RESULTS
===================

Enrollment occurred between January 2014 and March 2014 at an urban academic children's hospital. Approval from the institutional review board was obtained for this study. Parents were approached to participate in this study during their child's admission to the PICU. Inclusion criteria included parent of a child less than 18 years old admitted to the PICU, currently enrolled in 1st--12th grade, and had previously completed 1 year of school (kindergarten or higher grade) prior to PICU admission. Exclusion criteria included parents of children who were nonverbal at baseline or if the parents' primary language was not English. Children were also excluded if the treating physician believed the research approach may have interfered with their treatment, or if the child was unlikely to survive to discharge. Eligible parents present at the bedside were approached for enrollment during the targeted enrollment period, which determined the study size. Phone follow-up was completed 3 months later and the primary outcomes assessed were missed days school, supports/services received after discharge, and families' experience with school reintegration. The electronic medical record was reviewed for potential associated factors, including demographics, LOS, mechanical ventilation, vasopressor use, and surgical intervention. Study data were collected and managed using Research Electronic Data Capture electronic data capture tools. Fisher exact and Wilcoxon rank-sum tests were used to determine correlation between variables with significance set at alpha less than or equal to 0.05.

Thirty-three parents consented to participate in the study, providing information for 33 children. Twenty-one parents (64%) completed 3-month phone follow-up (**Table [1](#T1){ref-type="table"}**); 12 were unable to be reached or declined the phone interview. The mean age of enrolled children was 11.8 years with a range of 6--17 years. Among those who completed follow-up, 67% of children were African-American, 14% were Non-Hispanic White, 10% were Hispanic, and 10% self-identified as another race. Twenty-nine percent of children required mechanical ventilation during their admission, 29% required surgical intervention, and 14% required the use of vasopressors. Participants who were lost to follow-up were significantly more likely to be younger and have shorter LOS.
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At follow-up, 43% of children missed 7 or more days of school while admitted to the PICU (**Table [2](#T2){ref-type="table"}**). Overall, 76% of students did not receive homebound services, and 71% did not receive any tutoring supports. Among those who missed 7 or more days of school, 56% did not receive homebound services. Twenty-nine percent of parents reported that they believed their child's grades worsened since his/her admission to the PICU, and 67% of those children had not received any homebound services or tutoring supports. Twenty percent of parents reported that they felt their child's school did not provide adequate services to help their child catch up with missed school work. There was not any statistically significant difference in likelihood of receiving tutoring/homebound services between children with public versus private insurance. Parents identified the following factors as causing difficulty for their child in completing missed work: physical health (38%), concentration (24%), understanding (14%), needing more time (38%), and needing tutoring (29%). Sixty-seven percent of parents reported their pediatrician did not ask about the child's missed school and/or return to school following PICU admission.
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![](cc9-1-e0033-g002)

DISCUSSION
==========

This pilot project focused on exploring the impact of PICU admission on school experiences for children and parents experiencing critical illness. In our study cohort, we found that nearly half of children missed 7 or more days for critical illness. In the local school district of this hospital community, children must miss 10 school days to qualify for homebound school services (Office of Diverse Learner Supports and Services, Chicago Public Schools). In accordance with the American Academy of Pediatrics' (AAP) policy statement, "Home, Hospital, and Other Non-School Based Instruction for Children and Adolescents Who Are Medically Unable to Attend School" ([@R15]), because any school absence is disruptive to the educational process, a request for non--school-based instruction should be considered in a timely manner. However, over half of children in our project who reported missing 7 or more days of school during their admission did not receive such services. These findings raise concern that the present systems of educational support for critically ill children are inadequate, and medical and educational systems must work cooperatively to address this need. Our study found that the majority of parents reported that their pediatrician did not discuss the child's return to school. The AAP's recent policy statement, "The Link Between School Attendance and Good Health," recommends that pediatricians should routinely ask about school absences at both preventive and sick visits and support parents in addressing barriers to school attendance ([@R16]). Our findings identify there are currently missed opportunities for the patient-centered medical home model to support the school reintegration process.

To determine how to best support children with critical illness, we may look to existing models and lessons learned from pediatric oncology patients. Support models for children with cancer returning to school have described a number of different approaches during school reintegration ([@R17]--[@R19]). In a qualitative study, teachers, parents, and children with cancer consistently reported a comprehensive school-based reintegration program was beneficial in facilitating school reentry. The intervention included interim educational services during hospitalization, identification of a liaison between the hospital and school, psychoeducation for the child and parents prior to school reentry, presentations for school personnel and peers about the child's illness, and periodic follow-up with all involved parties to address any problems that arose ([@R17]). Another study described a similar school reintegration model which used a school-hospital liaison team that coordinated communication among all parties, provided counseling support to the child, their family, school personnel, and peers, and facilitated ongoing follow-up ([@R19]). Because of the acuity and severity of critical illness, potential deterioration from baseline for both previously healthy and previously chronically ill children may have a different, and likely greater, magnitude and resultant impact than prolonged hospitalization after noncritical illness. In addition, the psychologic sequelae of PICU admission may influence children and parents' ability to reintegrate into school after discharge. Therefore, these type of supports may be especially impactful among PICU survivors.

We recognize that there may potentially be significant logistical and financial barriers which would limit the feasibility of such a program for all children who have been admitted to the PICU. Therefore it may be most effective to target efforts to the patient populations which are most likely to require support during the transition from PICU (or hospital) to home, such as those with prolonged hospitalizations and significant morbidity following critical illness. In our pilot study, we found that parents whose child had a LOS of 7 days or longer universally completed telephone follow-up at three months, whereas only half of those with a shorter stay completed telephone follow-up. Perhaps those families with a longer LOS are more likely to need and seek support after their child's discharge and therefore were open to participating in our project about PICU follow-up needs. We note that discussion of school reintegration may be difficult in the primary care setting due to time constraints, as PICU survivors often have high level of medical care complexity, and at times there is inconsistent communication between inpatient providers and ambulatory providers. This presents an opportunity for inpatient and ambulatory healthcare providers to provide comprehensive, coordinated care (e.g., monitoring for medical complications, neurocognitive or neuropsychologic evaluations, need for individualized education plan development) in a multidisciplinary setting such as PICU follow-up clinic. That venue could bring together experts in critical care, neurodevelopment, psychology, physiatry, and general pediatrics in order to coordinate complex care for these medically vulnerable children and their families.

Limitations of our pilot study include sample size, reliance on parent report of outcomes, and selection bias. Missing data were not imputed for patients who were lost to follow-up. Parent report may also provide a biased representation of how a child is functioning at school. Our enrollment was limited to recruitment of a convenience sample during a 3-month period, which may have produced a seasonal bias associated with children admitted during this period in the winter. However, we would not anticipate winter school absenteeism to differ substantially from fall or spring absenteeism. Although these factors may limit generalizability to other populations of children admitted to the PICU, we note that this study provides preliminary evidence that substantial opportunities for improving school outcomes and reintegration exist in the current system.

CONCLUSIONS
===========

In summary, there is a robust body of evidence that critically ill children experience significant disruptions in functioning after discharge. This impact on functioning is likely multifactorial in origin, including medical complications, missed school, and psychologic stressors. Despite the existence of standard follow-up programs for neonate survivors of critical care, supports are currently inadequate for older children who experience a critical illness. Improved communication and coordination between multidisciplinary healthcare providers (intensivists, subspecialists, and primary care provider) proximal to a child's discharge from the PICU, with attention to the need to proactively address transition and reintegration to school, may benefit children who experience critical illness. Future research is needed to assess the necessary components of such models, determine which patients are most likely to benefit from such supports, and to further explore the other aspects of community reintegration that are challenging for families following their discharge from the PICU.
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